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SCIENTIFIC STAFF
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INTRODUCTION

The form and content of this bulletin are as established in the 1977
Report (E-159).

Teleseismic data do not appear in this Report, but are sent to the
International Seismological Centre and published in their bulletins.
Seismologists urgently requiring unpublished New Zealand data may
apply to the Observatory. Definitive epicentres of local earthquakes
are normally available within about three months of their occurrence,
and these Reports are ready for printing towards the end of the
following year.

For reasons explained in the section “New Zealand Seismicity in
19817, a change is to be made, starting from the 1982 Report, in the
area within which origins of earthquakes of M; = 4-0 or more will be
determined by the Observatory. At the same time, an inner area for
determination of origins of shocks down to M; = 3-7 will be
declared. The only alteration in the presentation of data that is
foreseen is the appearance, on the epicentre maps accompanying the
Report, of the boundaries of regions where determination of origins
for all shocks above stated magnitude thresholds will be attempted.

M. A. LOWRY
Editor
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NEW ZEALAND SEISMICITY IN 1981

Seismic activity in New Zealand in 1981 remained at the low level
which has become established in recent years. The only earthquakes
within 10 degrees of Wellington to reach a magnitude (M,) as great as
60 occurred on January 3rd (origin 81/009) and November 16th
(81/884). The epicentre of the first of these lay far out to sea, north of
East Cape, while the second was located in the Bay of Plenty, about
half-way between Mayor Island and White Island. Both were deep,
with formally determined depths of 253km and 182km respectively. It
is strongly suspected, however, that the Observatory’s routine
procedures substantially overestimate depth for earthquakes as far
north as the earlier shock. The more southerly shock of the two was
felt over a wide area, which certainly extended as far south as
Wellington (felt area 68). The maximum reported intensity of MM V
was reached at Napier (52), and possibly also at Blenheim (77), if
credence is given to a report that was mistimed by one hour, but
cannot be assigned to any other known event.

South of New Zealand, and more than 10 degrees from
Wellington, an earthquake of M; = 6-4 was felt at Campbell Island,
on Stewart Island (158), and at several places in the South Island,
possibly including Christchurch (110). Nearly 100 aftershocks of
M; = 4-0 or greater were recorded in New Zealand. The main shock
(81/328) occurred on May 25th in a very active area which is centred
at about 49 degrees South, 164 degrees East, so that only the
northernmost part of its extent is shown on the maps at the back of
this series of Reports. The southern area is separated from the
consisteritly active parts of Fiordland by a region in which
earthquakes are somewhat less frequent, but all parts of the gap have
seen activity at some time in the past decade. The Puysegur Bank
earthquake and aftershock sequence of 1979 was a particularly
violent example of the outbreaks which occur intermittently at places
between the two more continuously active centres.

On March 26th, another earthquake, even farther to the south,
had been felt in the South Island as far north as Dunedin (145).
Earlier in the same month, on the Sth, a shallow shock (81/140)
registered M; = 5-5 and was felt from Mercury Bay (18) to Wairoa
(53), but most intensely at Cape Runaway (29), where MM V was
reported. °

(7




8 NEW ZEALAND SEISMOLOGICAL REPORT 1981

During the year several other shocks with magnitudes exceeding
5.5 occurred several hundred kilometres northeast of the country
(81/085, /527, /1621, /779, /888). Until the present, the Seismological
Observatory has assumed responsibility for determining the origins of
all seismic events of M; = 4-0 or greater which occur within 10° of
Wellington. In recent years it has become increasingly apparent that
in the outermost part of this region many of the weaker shocks are
being missed, and that reliability of the origins that can be calculated
using New Zealand data alone is genefally very poor. The last remark
applies to all the shocks so far mentioned, except the one in the Bay
of Plenty (81/884). The Observatory will in future (1982 origins
onward) redefine the area in which it attempts to find origins of
shocks of M; = 4-0 or more, in order to make the declared objective
correspond more closely with what can be satisfactorily achieved. To
the northeast of New Zealand, the boundary will be a line joining
32°S, 174°E to 37°S, 178°W.

In spite of this change, origins will continue to be calculated and
published for earthquakes farther away if they have been felt in New
Zealand, but users of these Reports should be aware that such origins
will possibly be based on data insufficient to ensure the accuracy that
can be expected for shocks in more favourable locations.

In the Northland Peninsula, where seismic activity is rarely
noticed, the small township of Paparoa (12) reported earthquakes felt
with intensity MM V, and in one case MM VI, in a continuation of
the low magnitude activity which began there at the end of October
1980. Of the ten shocks reported in the whole sequence, only five
could be confirmed by instrumental records. The magnitude of the
first, and apparently the strongest, shock was M; = 2-8. The decay
of the sequence appears to have been unusually erratic, with shocks
reported on only six days over a period of five months, but this may
be a result of effective dependence on the observations of a single
reporter.

The east coast of the North Island was generally rather quieter
than in 1980, but a cluster of epicentres near Cape Turnagain marks a
resurgence, rather than a continuation, of 1980 activity in that area,
as most of the shocks occurred in the last quarter of the year. To the
east of East Cape, an area centred near 38 degrees South, 180
degrees East, and elongated in a northeast-southwest direction,
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became active in late September, quietened during October and then
resumed its activity in November, reaching a peak in early December
and declining towards the year’s end. _

Deep earthquakes in the Main Seismic Zone broadly conformed to
the usual pattern, although one epicentre (81/228) was a little beyond
the NE-SW trending line which usually marks the northwest
boundary of this activity. There were also some shallow earthquakes
in western Taranaki, but such shocks, although sometimes absent for
years on end, are not particularly unusual.

1981 saw a lessening of volcanic activity on White Island, but on
Mount Ruapehu a swarm of small earthquakes and a warming of the
crater lake in September, were followed by some minor eruptions in
October. Quiescence returned in November.
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THE INSTRUMENTAL NETWORKS

DESCRIPTION

The system of seismograph stations under the scientific direction
of the Seismological Observatory at Wellington in 1981, comprised a
standard network of 39 stations covering the main islands of New
Zealand and extending over the south-west Pacific from Samoa, Fiji,
and Rarotonga, to the Antarctic; two smaller and more closely-
spaced networks near Wellington and in the Lake Pukaki district; and
specialised or temporary stations established for research purposes.

The stations of the standard network are of two kinds, one having
short-period instruments intended to record shocks originating within
about 1000 km, and the other equipped with long-period instruments
designed to provide information about more distant earthquakes and
about the internal structure of the Earth. These functions interlock,
and every station yields information of both kinds. Most of the
instruments record photographically, but at stations where facilities
for photographic work would be difficult to provide, or where
instantly visible records are needed for tsunami warning or other civil
defence purposes, pen-and-ink or heated stylus recorders are in use.

The Pukaki network consists of nine stations set up by the New

| Zealand Electricity Department in 1975 to monitor any changes in

seismicity that might accompany the raising and subsequent

management of the level of Lake Pukaki for power generation. The

stations transmit their outputs to a central recorder at Twizel, and the

| records are analysed at the Observatory in Wellington. Normally the

| full set of stations is read only for earthquakes close to Lake Pukaki,

but readings from any station can be used to supplement data from
the standard network when necessary.

The Wellington network, with eleven stations, is technically
similar, but is intended primarily for research. It is also used in the
rapid location of shocks of public interest or of importance for civil
defence.

Also near Wellington is the ‘Seismic Research Observatory’ at
South Karori. This is a specialised instrument sponsored by the
United States Geological Survey and is one of about ten similar
installations distributed around the world. The three-component
seismometer is enclosed in a gas-filled capsule and has been lowered

(11)
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to a position about 10 m below sea-level in a bore-hole 165 mm in
diameter and about 100 m deep. The outputs are transmitted by land-
line to the Observatory at Kelburn, where both conventional
analogue records on paper and digital records on magnetic tape are
made. Three-component long-period and one vertical component
short-period outputs are recorded.

Additional contributions to the standard network come from one
station operated by the Geology Department of Otago University at
Dunedin, and from five volcanological research stations, operated in
various collaborations by the Geological and Geophysical Surveys of
the D.S.L.R., and the Universities of Auckland and Wellington. One
is on White Island, three in the Tongariro National Park, and one at
Waimangu in the Rotorua geothermal area. These stations are not
under the control of the Observatory, but their readings are available
for inclusion in the local epicentre-location programme when this is
helpful.

CHANGES TO THE NETWORKS IN 1981

1981 saw the first use for routine epicentre determination of the
seismograph at Waimangu, in the Rotorua thermal area. The station
is intended primarily for volcanological research, a purpose for which
its site may have to be moved by a small but significant amount.
Because of this uncertainty, no application has yet been made to the
United States National Earthquake Information Service for one of
the internationally recognised station-name abbreviations that they
allocate. Readings from the Waimangu seismograph will be identified
in this Report by the abbreviation WGZ.

The Wellington network gained a new station at Cape Campbell
(CCW).




INSTRUMENTAL NETWORKS

INDEX OF STATION CODES

Throughout the tabular sections of this Report stations (except
Waimangu) are identified by the internationally recognised
abbreviations allotted by the United States National Earthquake
Information Service, and used by the International Seismological
Centre, Newbury, Berkshire, England. Codes for stations of the New
Zealand networks are:

STANDARD NETWORK

Afiamalu AFI Gisborne GNZ Onerahi ONE
Apia API Glacier Shelter GSZ Raoul Island RAO
Auckland - AUC Great Barrier GBZ Rarotonga RAR
Borland Lodge = BRZ Kaikoura KKZ Roxburgh ROX
Campbell Island CBZ Kaimata KAI Scott Base SBA
Cape Reinga’ CRZ  Karapiro KRP Taradale TRZ
Cashmere CMzZ Mangahao MNG Tarata TNZ
Castlepoint CAZ Milford Sound  MSZ Tuai TUA
Chateau CNZ Nadi NDF Wairakei WNZ
Chatham Islands CIZ Ngauruhoe NGZ Waimangu WGZ
Cobb River COB Niue NUE Wellington WEL
Dunedin DNZ Oamaru OoMZ Whakatane WTZ
East Cape ECZ Oban OBZ White Island wIZ

PUKAKI NETWORK

Bush Stream BSP Hogget Hill HHP Rhoboro Hills RHP
Diadem DMP Mt John Pukaki MIJP Tara Hills THP
Huxley Gorge HGP Mount Mary MMP Tomahawk TMP

WELLINGTON NETWORK

Baring Head BHW Kapiti Island KIw Tory Channel TCW
Big Hill BLW Makara Radio MRW Wainui Dam WDW
Cannon Point CAW Moikau MOW Wellington WEL
Cape Campbell CCW Mount Morrison MTW

SEISMIC RESEARCH OBSERVATORY

South Karori SNZO
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GEOGRAPHICAL POSITIONS

STA LATITUDE LONGITUDE  ALT GEOCENTRIC DIRECTION COSINES
d m s d m s m A B C
AFI 13 54 34s 171 46 38w 706 -0.961 070 .138 883 -0.238 864
API 13 48 268 171 46 30 W 2 -0.961 482 981 -0.237 142
AUC 36 51 36S 174 46 41 E 79 -0.798 711 20.597 271
BHW 41 24 33s 174 52 17E 10 -0.749 202 -0.658 919
BLW 41 22 07s 175 28 29 E 340 -0.750 333 -0.658 387

cooo0 990958

2

- 0

BRES 258

s

3

F S

g

BRZ 45 46 45 s 167 32 19E 190 -0.683 352 15 K

BSP 43 52 148 170 06 15SE 750 -0.712 478 124 -0.690 598
CAW 41 06 328 17504 4 E 330 -0.752 855 064 -0.654 972
CAZ 40 54 158 176 13 34E 6 -0.756 343 049 -0.652 270
CBZ 5233 03s 169 09 33 E 30 -0.599 744 114 851 -0.791 907
CCW 41 45 178 174 12 S4E 216 -0.744 419 0.075 419 -0.663 440
ClZz 43 57 188 176 33 56 W 45 -0.720 923 -0.043 266 -0.691 663
CMZ 43 35 10s 172 38 23E 255 -0.720 670 0.093 091 -0.687 000
CNZ 39 12 00s 175 32 S1E 1116 -0.774 682 0.060 323 -0.629 467
COB 41 05 16 S 172 44 2E 213 -0.749 824 0.095 604 -0.654 693
CRZ 34 2555s 172 40 47E 140 -0.819 834 0.105 318 -0.562 833
DNZ 45 51 598 170 30 S4E 15 -0.689 197 0.115 147 -0.715 366
DMP 44 24 518 169 49 38E 820 -0.705 389 0.126 574 -0.697 427
ECZ 37 41 37s 178 32 46 E 40 -0.793 026 0.020 128 -0.608 855
GBZ 36 13 045 175 28 52 E 70 -0.806 157 0.063 714 -0.588 261
GNZ 38 38 39s 178 01 21 E 30 £0.782 622 0.027 022 -0.621 911
GSZ 39 16 40s 175 35 14E 2600 -0.773 872 0.059 720 -0.630 520
HGP 44 06 09 s 169 50 39E 590 -0.709 150 0.127 032 -0.693 519
HHP 44 19 39s 170 20 4E 49 -0.707 545 0.120 364 -0.696 343
KAI 42 31 33s 171 24 31 E 82 -0.730 944 0.110 433 -0.673 443
KIW 40 51 50s 174 54 2 E 320 -0.755 456 0.067 268 -0.651 738
KKZ 42 25 19s 173 41 47E 105 -0.735 981 0.081 300 -0.672 102
KRP 37 55 308 175 32 1SE 64 -0.788 423 0.061 531 -0.612 049
MJP 43 59 28s 170 27 34E 960 -0.711 801 0.119 633 -0.692 118
MMP 44 08 33s 170 16 42E 950 -0.709 615 0.121 573 -0.694 022
MNG 40 37 07s 175 28 55 396 -0.758 859 0.059 965 -0.648 488
MOW 41 25 18s 175 15 07E 430 -0.749 489 0.062 253 -0.659 083
MRW 41 13 57s 174 42 18E 235 -0.751 022 0.069 604 -0.656 599
MSZ 44 40 148 167 55 01 E 38 -0.697 720 0.149 363 -0.700 627
MTW 41 09 34s 175 30 07E 282 -0.752 750 0.059 217 -0.655 638
NDF 17 45 25Ss 177 27 00 E 30 -0.952 009 0.042 398 -0.303 118
NGZ 3911 008 175 36 49 E 1400 -0.774 933 0.059 443 -0.629 241
NUE 19 04 35s 169 55 41 E 56 -0.931 186 -0.165 400 -0.324 864
OBZ 46 54 18S 168 06 S5 E 26 -0.670 966 0.141 208 -0.727 918
OMZ 45 04 145 170 54 S33E 95 -0.699 729 0.111 895 -0.705 591
ONE 35 46 33s 174 21 45E 30 -0.809 242 0.079 882 -0.582 019
RAO 29 15 068 177 55 06w 110 -0.873 304 -0.031 743 -0.486 140
RAR 21 12 458 159 46 24 W 28 -0.875 524 -0.322 593 -0.359 711
RHP 44 06 03 s 170 05 2E 899 -0.709 695 0.124 068 -0.693 499
ROX 45 28 338 169 19 13E 106 -0.691 423 0.130 393 -0.710 586
SBA 77 51 018 166 45 22 E 38 -0.206 194 0.048 529 -0.977 307
SNZO 41 18 37s 174 42 17E -10 -0.750 134 0.069 526 -0.657 621
TCW 41 12 48s 174 16 33E 150 -0.750 697 0.075 250 -0.656 347
THP 44 32 428 169 53 17E 760 -0.703 954 0.125 545 -0.699 062
TMP 44 18 54 s 170 07 12E 720 -0.707 215 0.123 175 -0.696 186
TNZ 39 11 14s 174 22 9E 123 -0.773 432 0.076 105 -0.629 294
TRZ 39 33 128 176 49 17E 17 -0.771 946 0.042 870 -0.634 241
TUA 38 48 29 177 09 2E 274 -0.780 343 0.038 841 -0.624 145
WDW 41 16 07S 174 59 37 130 -0.750 950 0.065 784 -0.657 074
WEL 41 17 10s 174 46 06 E 122 -0.750 486 0.068 718 -0.657 304
WIZ 37 31 428 177 11 21 E 40 -0.794 075 0.038 988 -0.606 568
WGZ 38 17 178 176 23 13E 440 -0.785 374 0.049 557 -0.617 035
WNZ 38 37 53s 176 06 10E 350 -0.781 416 0.053 234 -0.621 736
WTZ 3759 05s 176 59 18E 43 -0.789 092 0.041 516 -0.612 871
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INSTRUMENTATION AND LITHOLOGY

STANDARD NETWORK

Stations are listed in the alphabetical order of their three-letter
abbreviations. Pendulum and galvanometer periods, T, and T,, are
given in seconds. The damping of electromagnetic instruments, when
not listed, may be assumed to be critical. Magnifications listed are for
the period of maximum response, except in the case of World-Wide
Standard instruments, where the magnifications are given at the
conventional periods of 1-0 and 15 seconds. Typical period response
curves for Willmore II, Benioff, Wood-Anderson and Mark Products
L-4C seismographs are shown at the end of this section.

AFI

API

AUC

BRZ

CAZ

CBZ

CiZ

Instrument Compt T, T, Damping Magnification

g
AFIAMALU
World-Wide Standard Station.
Foundation: Basaltic lava flows.

Benioff ZNE 1.0 0.75 12500 at 1.0s
Press-Ewing ZNE 15 100 750 at 15s
APIA

Foundation: Coral sand on Recent and Pleistocene basalt.
Johnson-Matheson (photo-cell amplifier used with heated stylus recorder).
Z 1.2 0.20

AUCKLAND

Foundation: Volcanic beds on Tertiary sandstone and mudstone.

Willmore I (photo-cell amplifier used with pen-recorder) until 4 March.
z

1.0 1.0 7600 at 0.8s
Mark Products L-4C (with Kinemetrics VR-1 pen-recorder) from 4 March.
Z 1.0 3800 at 0.25s

BORLAND LODGE
Foundation: Quaternary gravels.

Willmore 11 74 1.0 0.25 29100 at 0.25s
Wood-Anderson N 0.80 crit. 2800
CASTLEPOINT

Foundation: Quaternary mudstone.
Willmore II (with Kinemetrics VR-1 pen-recorder).

A 1.0 Variable
The magnification may be reduced when high seas are running.

CAMPBELL ISLAND
Foundation: Basalt.
Willmore 11 z 1.0 0.25 5000 at 0.25s

CHATHAM ISLANDS
Foundation: Clay over basalt.

Willmore 11 z 1.0 0.25 4440 at 0.20s
: N 1.0 0.25 5110 at 0.20s
E 1.0 0.25 4400 at 0.25s
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CMZ

CNZ

COB

CRZ

DNZ

ECZ

GBZ

GNZ

GSZ

Instrument Compt T, T Damping Magnification

g

CASHMERE

Foundation: Rhyolite.

Mark Products L-4C (Output telemetered to Kinemetrics VR-1 pen-recorder at

Canterbury Museum).
Z 1.0 24000 at 0.20s

CHATEAU
Foundation: Volcanic ash and lava.
Willmore I (Output telemetered to Kinemetrics VR-1 pen-recorder).
Z 1.0 Variable
This station is operated by the Geophysical Survey, D.S.1.R., for volcanological
research. The magnification is changed as necessary.

COBB RIVER

Foundation: Schist.

Willmore II V4 1.0 0.25 27300 at 0.20s

CAPE REINGA

Foundation: Cretaceous basic vglcanics.

Willmore II 7 A 1.0 0.25 9350 at 0.25s
N 1.0 0.25 10200 at 0.20s

DUNEDIN

Foundation: Basaltic lava flow.

Willmore I (with Kinemetrics pen-recorder).
Z 1.0 12000 approx.

This station is operated by the Geology Department of Otago University.

EAST CAPE

Foundation: Mudstone and sandstone.

Willmore II Zz 1.0 0.25 4800 at 0.33s

GREAT BARRIER

Foundation: Tertiary volcanics.

Willmore II z 1.0 0.25 23800 at 0.25s

GISBORNE

Foundation: Alluvium on Tertiary mudstone.

Willmore II y A 1.0 0.25 27000 at 0.25s
N 1.0 0.25 29500 at 0.20s

GLACIER SHELTER

Foundation: Recent andesite.

Mark Products L-4C (Output telemetered to Kinemetrics VR-1 pen-recorder).
Zz 1.0 Variable

This station is operated by the Geophysical Survey, D.S.1.R., for volcanological

research. The magnification is changed as necessary.

KAIMATA

Foundation: Moraine and river gravels over Tertiary mudstone and sandstone.
Wood-Anderson X 080 crit. 2800

This instrument is oriented so that the X component lies north-east.

KAIKOURA
Foundation: Tertiary limestone and mudstone.
Willmore II Z 1.0 0.25 12000 at 0.25s
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Instrument Compt T, T, Damping Magnification
KRP KARAPIRO
Foundation: Greywacke.
Benioff V4 13
E 1

46700 at 0.25s
41000 at 0.50s

[N =]
oo
S8

MNG MANGAHAO
Foundation: Greywacke.
Willmore II z 1.0 0.25 52000 at 0.33s

MSZ MILFORD SOUND
Foundation: Gneiss.
Willmore II y 4 1.0 0.25 49800 at 0.25s

NDF NADI
Foundation: Recent clays. >
Willmore II (photo-cell amplifier used with heated stylus recorder).
y A 1.25 0.20 6000 approx.

NGZ NGAURUHOE
Foundation: Recent volcanic flows.
Mark Products L-4C (Output telemetéred to Kinemetrics VR-1 pen-recorder).
: 4 1.0 - Variable
This station is operated by the Geophysical Survey, D.S.I.R. for volcanological
research. The magnification is changed as necessary.

NUE NIUE
Foundation: Hard coral.
Willmore II (with Kinemetrics VR-1 pen-recorder).
z 1.0 17200 at 0.10s

OBZ OBAN
Foundation: Weathered granite.
Mark Products L-4C (with Kinemetrics VR-1 pen-recorder).
Z 1.0 12000 at 1.0s

OMZ OAMARU
Foundation: Recent deposits overlying Tertiary limestone.
Willmore II z 0.20 11500 at 0.20s

ONE ONERAHI
Foundation: Basalt.
Wood-Anderson E 0.80 crit. 2800

RAO RAOUL ISLAND
Foundation: Volcanic rock.
Willmore II Z 1.0 0.25 4800 at 0.25s

RAR RAROTONGA _
World-Wide Standard Station.
Foundation: Basalt.
Benioff ZNE 10 0.75 6250 at 1s
Press-Ewing ZNE 15 100 375 at 15s

ROX ROXBURGH
Foundation: chlorite schist.
Willmore 1 Z 1.0 0.25 11500 at 0.25s

SBA SCOTT BASE
World-Wide Standard Station.
Foundation: Frozen basaltic debris resting on lava flows.
Benioff ZNE 1.0 0.75 25000 (summer) at 1.0s
12500 ?Feb 22 onw'd)
50000 (Apr 9 onw’d)

Press-Ewing ZNE 15 100 750 at 15s










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































